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Background/Aims: The Central California Valley has a di- 
verse population with significant proportions of Hispanics 
and Asians. This cross-sectional study was conducted to eval- 
uate the prevalence of hepatitis B virus (HBV) and hepatitis 
C virus (HCV) in healthy blood donors in the Valley. Methods: 
A total of 217,738 voluntary blood donors were identified be- 
tween 2006 and 2010 (36,795 first-time donors; 180,943 
repeat donors). Results: Among the first-time donors, the 
HBV and HCV prevalence was 0.28% and 0.52%, respec- 
tively. Higher HBV prevalence seen in Asians (3%) followed by 
Caucasians (0.05%), African Americans (0.15%), and Hispan- 
ics (0.05%). Hmong had a HBV prevalence of 7.63% with a 
peak prevalence of 8.76% among the 16- to 35-year-old age 
group. Highest HCV prevalence in Native Americans (2.8) 
followed by Caucasians (0.59%), Hispanics (0.45%), African 
Americans (0.38%), and Asians (0.2%). Conclusions: Ethnic 
disparities persist with regard to the prevalence of HBV and 
HCV in the Central California Valley. The reported prevalence 
may be an underestimate because our study enrolled healthy 
volunteer blood donors only. The development of aggressive 
public health measures to evaluate the true prevalence of 
HBV and HCV and to identify those in need of HBV and HCV 
prevention measures and therapy is critically important. (Gut 
Liver 2013;7:66-73) 
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INTRODUCTION 

Despite significant progress made over the last few decades 
in the prevention and management of chronic hepatitis B virus 



(HBV) and hepatitis C virus (HCV) infections, approximately 240 
million people are still chronically infected with HBV and 130 
to 170 million with HCV worldwide. 1-2 Chronic hepatitis B and 
C are responsible for 60% to 70% of hepatocellular carcinoma 
(HCC) worldwide. 3 HCV-related mortality has increased annually 
between 1999 and 2007 in the United States (US) and has sur- 
passed human immune deficiency virus (HTV) related mortality. 
Most of the deaths from HBV and HCV occurred in middle-aged 
persons. 4 In Asian and Western Pacific countries where HBV is 
endemic, estimated prevalence of chronic HBV infection ranges 
from 2.4% to 16.0%, and liver cancer is a leading cause of 
mortality. 5-6 Americans of Asian and Pacific Islander descent ex- 
perience the greatest burden of the disease in the US. Although 
Asian Americans comprise only 5% of the US population, they 
represent more than half of the estimated 1.4 to 2 million people 
chronically infected with hepatitis B in this country. 7 9 As op- 
posed to the overall prevalence of 0.4%, the prevalence of HBV 
in Mexican Americans is 2.9%. 10 

Approximately, 4.1 million individuals are presently infected 
with HCV in the US." -12 The prevalence of HCV varies geograph- 
ically and across ethnicities. 13 Minorities represent the majority 
of chronic hepatitis C cases in the Los Angeles County Hepatitis 
Clinic. 14 Hispanics have an overall prevalence rate of 2.6% for 
HCV; have faster liver fibrosis progression rates and are infected 
at an earlier age. 15 HCV infection and Hispanic ethnicity inde- 
pendentiy increase the risk for HCC-related mortality. 16 Ameri- 
can Indians and Alaska Natives are disproportionately affected 
by chronic liver disease; in particular, the incidence of HCV 
is rising. 17 Black men are more likely to be infected with HBV 
and/or HCV (6%) than Mexican-American (3%) and White (2%) 
men. 18 The National Health and Nutrition Examination Survey 
(NHANES) from 2001 through 2008 indicate that fewer than 
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half of those infected with HCV may be aware of their infec- 
tion. 19 The viral hepatitis surveillance system in the US is highly 
fragmented and poorly developed. The Institute of Medicine 
has recently made recommendations in four areas: surveillance, 
knowledge and awareness, hepatitis B immunization, and ser- 

20 

vices. 

The Central Valley of California outranks 20 states in popu- 
lation count in the US, and by the year 2020, it is projected 
to outrank 33 states. 21 The Central Valley has a diverse ethnic 
population composition, about 30% to 68% Hispanics and 3°/o 
to 14°/o Asians across various counties. Our recent prospective 
study revealed that approximately one out of every six Hmong 
immigrants in the Central California Valley is infected with 
HBV. 22 Therefore; the disparities in prevalence of viral hepatitis 
are expected in the valley as compared to general US popula- 
tion. These ethnic disparities may also contribute to the adverse 
clinical outcomes of the affected population. 15 " 18 ' 23,24 The goal of 
our study was to evaluate the prevalence of HBV and HCV in 
the general population such as healthy blood donors in the Cen- 
tral California Valley. 



testing was also performed after obtaining positive results in 
the initial screening tests (except for anti-HBc and HCV NAT, 
for which confirmatory testing is either not available [anti-HBc] 
or not indicated), and included the following tests: HBsAg neu- 
tralization (Genetic Systems™ HBsAg Confirmatory Assay 3.0; 
BIO-RAD Laboratories), and anti-HCV recombinant immunoblot 
assay (RIB A, Chiron™ RIBA™ HCV 3.0 Strip Immunoblot Assay; 
Novartis Diagnostics, Emeryville, CA, USA). 

Statistical analysis 

The data was tabulated using Microsoft Excel (Microsoft, Red- 
mond, WA, USA). Prevalence rates with 95% confidence inter- 
vals (CIs) were calculated. Comparison of proportions between 
the groups was calculated using chi-square test. A p-value of 
less than 0.05 was considered statistically significant. Statistical 
programs that were utilized include Microsoft Excel and Stata, 
version 11.1 (Stata Co., College Station, TX, USA). 

The study was approved by the Institutional Review Board at 
the University of California San Francisco Fresno Medical Edu- 
cation Program. 



MATERIALS AND METHODS 



RESULTS 



We reviewed blood donor laboratory screening records from 
Central California Blood Center (CCBC) for the period January 
2006 through December 2010. CCBC is accredited by Ameri- 
can Association of Blood Banks (AABB, the standard setting 
organization formerly known) and is licensed by the US Food 
and Drug Administration (FDA). As such, CCBC performs pre- 
donation donor screening using an FDA-approved, standardized 
Uniform Donor Health History Questionnaire developed through 
AABB, which is designed in part to exclude potential donors 
judged to be at increased risk for exposure to infectious diseases. 
Examples of such donors include those with a clinical history of 
infection with HTV, HBV, HCV, or other communicable diseases 
(e.g., syphilis), those who have participated in certain defined 
high-risk behaviors (e.g., intravenous [IV] drug use), donors 
with past travel to foreign countries or foreign born donors in 
some cases, and those with various other medical conditions. 25 
A cross-sectional review of HBV and HCV positivity among all 
donors was investigated for this study. 

Routine donor laboratory screening was performed accord- 
ing to standard operating procedures at CCBC that included 
performing the most current versions of the following tests: 
hepatitis B surface antigen (HBsAg) (HBsAg EIA 3.0, Genetic 
Systems™; BIO-RAD Laboratories, Redmond, WA, USA), an- 
tibody to hepatitis B core antigen (anti-HBc, ORTHO™ HBc 
ELISA Test System; Ortho Clinical Diagnostics, Raritan, NJ, 
USA), antibody to HCV (anti-HCV, ORTHO™ HCV version 3.0 
ELISA Test System; Otho Clinical Diagnostics), HCV nucleic acid 
amplification testing (HCV NAT, Procleix™ HTV- 1 /HCV Assay; 
Gen-Probe Inc., San Diego, CA, USA). Follow-up confirmation 



A total of 219,450 voluntary blood donor records were re- 
viewed and analyzed. Records of 1,712 donors were excluded 
due to the lack of basic demographic information. The study 
population was made up of 217,738 donors, of which, 36,795 
were first-time donors and 180,943 were repeat donors. Males 
constituted 47% (n= 102,248) of the study population while fe- 
males constituted 53% (n= 11 5,490). Predominant ethnic groups 
were Caucasians (55.6%) followed by Hispanics (32.1%), Asians 
(4.1%), African Americans (2%), and Native Americans (0.9%). 
Ethnicity was entered as 'others' for the remaining 5.3% of the 
sample. Majority of the donors were between ages 16 and 65 
years old with the highest representation (28%) noted among 
the 16 to 25 years old donor group (Fig. 1). 
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Fig. 1. Donor age distributions. 
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1. HBV prevalence 

Table 1 lists the prevalence of HBsAg positivity with 95% CIs 
across ethnicities in first-time and repeat donors. Overall, HBV 
prevalence of 0.06% (95% CI, 0.05 to 0.07) was noted with 0.28% 
(95% CI, 0.22 to 0.33) among first-time donors and 0.01% (95% 
CI, 0.007 to 0.02) among repeat donors. 

1) First-time donors 

Males had higher HBV prevalence among first-time donors 
compared with that in females (0.37% vs 0.18%). Across all 
ethnicities, Asians including Hmong, Laotian, Cambodian, and 
Filipino were noted to have the highest HBV prevalence of 3% 
(95% CI, 2.37 to 3.76) compared to any other ethnic groups 
(Caucasians 0.05, African Americans 0. 1 5, and Hispanics 0.05) 
(Table 1). Among Asian subgroups, Hmong population was 
noted to have highest HBV prevalence of 7.63% (95% CI, 5.1 to 
10.8) with peak prevalence of 8.76% among the age group, 16 
to 35 years. Other Asian subpopulations studied include Filipi- 
nos, Cambodians, and Laotian were also noted to have higher 
HBV prevalence of 1.57% (95% CI, 0.58 to 3.39), 2.67% (95% 
CI, 0.33 to 9.3), and 1.720/o (95% CI, 0.21 to 6.09), respectively. 
The wider CIs are likely due to small sample sizes. 

Fig. 2 displays the HBV prevalence trends and comparisons 
among all donors and various ethnic groups studied yearly from 
2006 to 2010. The prevalence of HBV infection remained more 
or less stable among all donor groups, except among Asians 
where it has declined since 2008. When we looked across the 
age groups among all ethnicities, the peak prevalence of 1.03% 
and 0.7% was noted among age groups 46 to 55 and 56 to 65 
years, respectively. The prevalence of 0.23% and 0.51% among 
younger age groups 16 to 25 and 26 to 35 years was largely 
contributed by the Asian and Hmong populations who are ob- 
served to have prevalence of 2.92% and 8.76%, respectively (Figs. 
2 and 3). 

2) Repeat donors 

Repeat donor HBV prevalence rates were lower compared 
with first-time donors in all ethnic groups with Asians including 
Hmong, Laotian, Cambodian, and Filipino reporting 0.08% fol- 
lowed by African Americans (0.03%), Caucasians (0.01%), and 
Hispanics (0.004%) (Table 1). 

The proportions of HBV positivity when compared across 
various ethnicities among the first-time and repeat donors were 
found to be statistically significant with p-values of less than 
0.0001 and 0.0006, respectively. Across gender, p-value was 
significant only among the first-time donors (0.0013) whereas, 
it was 0.993 among the repeat donors. 

2. HCV prevalence 

Table 2 lists the prevalence of hepatitis C with 95% CIs across 
ethnicities in first-time and repeat donors. Overall, HCV preva- 



Table 1. Hepatitis B Prevalence among Donors from 2006 to 2010 at 



the Central California Blood Center 


Category 


Sample size 


HBV positive 
donors 


Prevalence with 

3D"/0 CI, u /0 


1 otal donors 


217,738 


121 


0.06 (0.05-0.07) 


First-time 


36,795 


101 


0.28 (0.22-0.33) 


Repeat 


180,943 


20 


0.01 (0.007-0.02) 


Sex 








Male 








First-time donors 


18,476 


69 


0.37 (0.29-0.47) 


Repeat donors 


83,772 


9 


0.01 (0.005-0.02) 


Female 








First-time donors 


18,319 


32 


0.18 (0.12-0.25) 


Repeat donors 


97,171 


1 1 


0.01 (0.006-0.02) 


Ltnnicity 








Caucasian 








First-time donors 


14,967 


8 


0.05 (0.02-0.1 1) 


Repeat donors 


1,05,985 


10 


0.01 (0.005-0.02) 


African American 








First-time donors 


1,309 


2 


0.15 (0.02-055) 


Repeat donors 


3,121 


1 


0.03 (O.OOl-O.loJ 


Hispanics 








First-time donors 


15,502 


8 


0.05 (0.02-0. 1) 


Repeat donors 


54,390 


2 


0.004 (0.00 1-0.01 J 


Asians* 








First- time donors 


2,493 


75 


3.01 (2.37-3.76) 


Repeat donors 


6,489 


5 


0.08 (0.03-0. 18) 


Hmong 








First-time donors 


367 


28 


7.63 (5.13-10.84) 


Repeat donors 


457 


0 




Laotian 








First-time donors 


1 16 


2 


1.72 (0.21-6.09) 


Repeat donors 


188 


1 


0.53 (0.01-2.93) 


Cambodian 








First-time donors 


75 


2 


2.67 (0.33-9.3) 


Repeat donors 


7 1 


1 


1.41 (0.04-7.6) 


Filipino 








First-time donors 


382 


6 


1.57 (0.58-3.39) 


Repeat donors 


1,040 


1 


0.1 (0.002-0.54) 


Native American 








First-time donors 


397 


0 




Repeat donors 


1,507 


0 




Others 








First-time donors 


2,127 


8 


0.38 (0.16-0.74) 


Repeat donors 


9,451 


2 


0.02 (0.003-0.08) 



HBV, hepatitis B virus; CI, confidence interval. 
•Inclusive of Hmong, Laotian, Cambodian, and Filipino. 
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Table 2. Hepatitis C Prevalence among Donors from 2006 to 2010 at 
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Fig. 2. Hepatitis B virus prevalence trends among first-time donors 
from 2006 to 2010. 
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Fig. 3. Hepatitis B and C prevalence trends across different age 

groups among first-time donors. 

HBV, hepatitis B virus; HCV, hepatitis C virus. 

lence of 0.1 1% (95% CI, 0.09 to 0.12) was noted with 0.52o/o (95% 
CI, 0.45 to 0.6) among first-time donors and 0.03% (95% CI, 0.02 
to 0.033) among repeat donors. Males had higher HCV preva- 
lence among first-time donors and repeat donors, compared 
with that in females (0.62% vs 0.42% and 0.03% vs 0.02%). 



the Central California Blood Center 


Category 


Sample size 


HCV positive 
donors 


Prevalence with 


1 otal donors 


217,738 


237 


0.1 1 (0.09-0.12) 


First-time 


36,795 


192 


0.52 (0.45-0.6) 


Repeat 


180,943 


45 


0.03 (0.02-0.033) 


Sex 








Male 








First-time donors 


18,476 


1 15 


0.62 (0.52-0.75) 


Repeat donors 


83,772 


28 


0.03 (0.02-0.05) 


Female 








First-time donors 


18,319 


77 


0.42 (0.33-0.53) 


Repeat donors 


97,171 


17 


0.02 (0.01-0.03) 


Ethnicity 








Caucasian 








First-time donors 


14,967 


88 


0.59 (0.47-0.72) 


Repeat donors 


1,05,985 


24 


A rn f/-\ f \ 1 A A A^) 

0.02 (0.0 1 4-0.03) 


African American 








First-time donors 


1,309 


5 


0.38 (0.12-0.89) 


Repeat donors 


3,121 


3 


0.1 (0.02-0.z8J 


Hispanics 








First-time donors 


15,502 


70 


0.45 (0.35-0.57} 


Repeat donors 


54,390 


12 


0.02 (0.01-0.04) 


Asians* 








First- time donors 


2,493 


5 


0.2 (0.07-0.47) 


Repeat donors 


6,489 


2 


0.03 (0.004-0.1 1) 


Native American 








First-time donors 


397 


1 1 


2.77 (1.39-4.9) 


Repeat donors 


1,507 


2 


0.13 (0.02-0.48) 


Others 








First-time donors 


2,127 


13 


0.61 (0.33-1.04) 


Repeat donors 


9,451 


2 


0.02 (0.003-0.08) 



HCV, hepatitis C virus; CI, confidence interval. 
•Inclusive of Hmong, Laotian, Cambodian, and Filipino. 



1) First-time donors 

Across ethnicities, Native Americans were noted to have the 
highest HCV prevalence of 2.77% (95% CI, 1.39 to 4.9) com- 
pared to any other ethnic groups (Caucasians 0.59%, African 
Americans 0.38%, Hispanics 0.45%, and Asians 0.2%) (Table 
2). HCV prevalence rates have declined among first time donors 
from 0.92% in 2006 to 0.32% in 2010, whereas it remained 
constant around 0.02% to 0.03% among repeat donors. Peak 
HCV prevalence was noted in 2006 among all ethnic groups 
compared to subsequent years. Higher prevalence was noted 
in donors over 35 years of age with peak prevalence of 2.67% 
among age group 46 to 55 years (Fig. 3). 



2) Repeat donors 

Repeat donor HCV prevalence rates were lower compared 
with first-time donors in all ethnic groups with 0.13% (95% CI, 
0.02 to 0.48) in Native Americans followed by African Ameri- 
cans (0.1%), Asians (0.03%), Hispanics (0.02%), and Caucasians 
(0.02o/o) (Table 2). 

The proportions of HCV positivity when compared across the 
gender and ethnicity among the first-time donors were found 
to be statistically significant with p-values of 0.03 and less than 
0.00001, respectively. Whereas, among repeat donors, statistical 
significance was not found across gender (p=0.1) and ethnicity 
(p=0.175). 
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DISCUSSION 

This study is by far the largest of its kind to elucidate the epi- 
demiology of HBV and HCV infection in the heterogeneous vol- 
untary blood donor population in the Central California Valley. 
The overall prevalence of HBV and HCV reported in our study 
may be an underestimate of the true prevalence in the valley as 
the study included voluntary donor population with the risk of 
certain degree of self-selection. Prevalence estimates in blood 
donors are typically lower compared to the general population 
due to the pre-donation screening for behavioral risk factors, 
thus eliminating the high risk groups. 26 " 28 

The HBV prevalence in the general US population estimated 
by NHANES surveys during 1976 to 1980, 1988 to 1994, and 
2005 to 2006 was found to be 0.33°/o, 0.42%, and 0.30%, re- 
spectively. 29,30 Earlier studies on blood donor populations re- 
ported that the prevalence of HBV in first-time donors remained 
stable since the late 1970s. Bastiaans et al. 31 and Glynn et al., 16 
reported HBV prevalence of 0.26% (1977 to 1978) and 0.2% 
(1991 to 1996) respectively among first-time donors at Ameri- 
can Red Cross blood service centers across the US. Our study 
also reports the similar prevalence rates (about 0.2% to 0.3%) of 
HBV among first-time donors from 2006 to 2010. HBV preva- 
lence was lowest among Caucasians and Hispanics in our study 
sample and is consistent with that in the general population as 
reported earlier on NHANES data where prevalence of chronic 
HBV among non-Hispanic Whites and Mexican Americans was 
0.09% and 0.07%, respectively. 10 However, certain ethnic groups 
of the study population were noted to have disproportionately 
high HBV prevalence. Among Asians and particularly Hmong, 
HBV prevalence was detected at a frequency greater than it was 
in other ethnic groups. It is well known that Asians especially 
Hmong tend to have high HBV prevalence 5 " 9 and their true 
prevalence in the US is still unknown as they are underrepre- 
sented in large population studies like NHANES."' 29 The HBV 
prevalence in Asians has declined over the years from 2006 to 
2010 in our study population. In contrast, the proportion of to- 
tal HBV positive donors remained relatively constant among all 
first-time donors. The 0.01% prevalence of HBV among repeat 
donors can be attributed to the missed cases during previous 
donations that were possibly in the window period, or might 
have acquired new infection. 

The peak HBV prevalence was noted among older age groups 
(Fig. 3), but this does not undermine the fact that younger age 
groups had lower prevalence. In fact, when we looked at the 
first-time donors across all ethnicities, Asians and especially 
Hmong form the predominant groups with the highest HBV 
prevalence of 2.92% and 8.76% among younger donors (16 
to 35 years). This implies that those populations might have 
acquired HBV through vertical and horizontal transmissions. 
As HBV is endemic to most Asian countries, high prevalence is 
expected but the concerning fact is that these younger donors 



were likely second generation Americans born in the US who 
acquired HBV despite universal HBV immunization programs in 
place. 26 Unfortunately, we do not have information on the birth 
records of the donors to support our claim. Universal implemen- 
tation of HBV vaccination since the early 1990s in the US has 
resulted in decline of new cases of HBV, and the greatest decline 
is noted among younger age groups (<15 years). 32 Nevertheless, 
it highlights the ethnic disparities and gaps in healthcare deliv- 
ery with a dire need for more effective interventions from the 
public health departments in the Central Valley. 

African American ethnicity is one of the predominant ethnic 
groups for high HBV prevalence and in previous NHANES sur- 
veys, non-Hispanic Blacks were found to have HBV prevalence 
significantly higher than non-Hispanic Whites and Mexican 
Americans. 18,30 However, the HBV prevalence among first-time 
African American donors in our study was low (0. 1 5°/o) with 
only two among first-time donors and three among all donors 
positive for HBV over a period of 5 years. This low prevalence 
may not be an accurate representation of the general popula- 
tion, which is estimated at 0.8% to 0.9% 10 and can be attributed 
to some extent to increased self-deferral of high risk groups, ef- 
fective pre-donation screening by the blood bank and relatively 
lower representation of African Americans in our sample. Also, 
wide-spread hepatitis B immunization programs may have led 
to a decline in HBV prevalence by preventing early childhood 
infection as well as providing immunity for adolescents and 
adults before they engage in high-risk behaviors. 26,33 To confirm 
our findings, more population based studies are needed in the 
Central Valley to elucidate the trend of HBV prevalence among 
the African-American population. Other factors examined in 
this study include the prevalence across genders, with males 
having higher prevalence across all ethnicities. Males have 
greater likelihood of acquiring the infection as they are prone 
for high risk behaviors. 

The prevalence of HCV in the general US population esti- 
mated using the data from the NHANES m, NHANES 1999 to 
2002 was 1.6% to I.80/0. 12 HCV prevalence among first-time 
blood donors in the US was estimated at 0.36% in early 1990s 
and was shown to have decreased since then by the subsequent 
studies. An estimated 0.23% prevalence was noted in a large 
cross-sectional study done on the data from six US blood donor 
centers during 2006 to 2007. The highest prevalence was noted 
among males and older age donor groups. 26,34 36 The overall 
seroprevalence of HCV in the Central Valley blood donor popu- 
lation was found to be 0.11%. Among the first-time donors 
the overall prevalence was 0.52°/o, higher than that reported in 
previous donor studies. Lower HCV prevalence (0.03°/o) among 
repeat donors is expected as they tend to have less risk-prone 
lifestyle. 

In NHANES surveys and previous blood donor studies, the 
prevalence of HCV was higher among non-Hispanic Blacks 
than among non-Hispanic Whites and Mexican Americans, 
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and higher among men than among women. 11 '"" 6 The peak age 
group of HCV infection was 35 to 39 years in 1988 to 1994 and 
that increased to 45 to 49 years in 1999 to 2002. Lowest preva- 
lence was noted in those less than 30 years of age. 12 IV drug 
users and those with history of multiple sex partners had higher 
HCV prevalence." In our study population, males had higher 
prevalence of HCV than females. Across age groups, the peak 
HCV prevalence was noted in first-time donors over age 35 
years with highest among 46 to 55 year old group (2.7%), indi- 
cating that the majority may have been exposed in the 1970s 
and 1980s when incidence was highest (Fig. 3)." Even though, 
a gradual decline in HCV prevalence was observed among first- 
time donors in the Valley with estimates decreasing from 0.92% 
in 2006 to 0.32% in 2010, it is still concerning especially when 
compared with previous donor studies elsewhere in the US. 35,36 
Those among positive for HCV, Native Americans followed 
by Caucasians and Hispanics, form the predominant ethnic 
groups. Interestingly, African Americans overall had low HCV 
prevalence compared to Caucasians and Hispanics. However, it 
is widely known from previous studies that African Americans 
generally have high rates of HCV predominantly with genotype 
1, and are at increased risk for HCC and mortality compared 
to Caucasians. 37 This is important as Black Americans are less 
likely than Whites to respond to treatment with peg-interferon 
plus ribavirin. 38 Therefore, more population based studies are 
needed to elucidate the true prevalence of HCV among African 
Americans in the Central California Valley. 

Even though Native Americans tend to suffer dispropor- 
tionate burden of chronic liver disease, the true prevalence of 
HCV is largely unknown. 39,40 In a prospective study on Native 
Americans at an urban clinic, HCV prevalence was noted to 
be 8.6% (95% CI, 5.1 to 12.1) with higher prevalence in males 
compared to females. Most common risk factors identified were 
IV drug or cocaine use followed by receiving tattoos and sexual 
partners with HCV. 39 In a study of HCV-positive Alaskan Na- 
tives, 60.1% had a history of IV drug use while 14% had a his- 
tory of blood transfusion. 41 HCV prevalence of 2.77% (95% CI, 
1.39 to 4.9) among Native Americans in our study is a concern 
even though; it appears to have declined from 5.26% in 2006 
to 0.96% in 2010. The reported values may not be the true es- 
timates because of the small sample size, also evident from the 
wider CI. Limited data are available on the barriers to receiving 
healthcare and type of HCV genotype prevalent among them. 39 
Native Americans, along with other minority populations, are 
underrepresented and understudied in large population studies 
like NHANES. Palpably, this underserved ethnic group demand 
more attention from the public health authorities in identifying 
the barriers to preventive healthcare. 

From our results, the overall reported prevalence of HBV and 
HCV has declined over the years, possibly due to better preven- 
tive measures. However, the risk of cirrhosis and liver cancer 
continues to remain unchanged from already acquired chronic 



infections. The HBV and HCV rates are expected to be lower 
among repeat donors when compared with first-time donors 
as they have tested negative and successfully got through the 
predonation screening on their last donation. It is also improb- 
able that they would practice high risk behaviors in subsequent 
years. 

The population studies (like NHANES) estimating the HBV 
and HCV prevalence could have potentially underreported the 
true prevalence as they did not include statistically valid repre- 
sentation from Asians, Pacific Islanders, Native Americans, and 
Alaskan Natives. More importantly, those studies potentially 
excluded high risk individuals (institutionalized, homeless, in- 
carcerated, etc.) and it is estimated that the prevalence of HBV 
and HCV in institutionalized, homeless, or incarcerated individ- 
uals would be 10-fold higher than the general population. 11,29,42 
Similar to the previous blood donor studies, one of our major 
limitations was that the study was done on a highly selective 
population and expected to have low prevalence of HBV and 
HCV compared to the general population. Also, we are lacking 
information on demographics and other risk factors like PV drug 
users, obesity, alcohol consumption, gravidity, etc. Our study 
population does not account for those who are chronically ex- 
posed to blood and blood products like hemodialysis patients 
and healthcare workers who are expected to have high HBV 
and HCV prevalence. African American, Native Americans, and 
Asian subgroups are underrepresented compared to Hispanics 
and Caucasians in this study. Increased rates of repeat donors 
might have influenced the overall prevalence estimates. 

In conclusion, our study highlights the persistence of ethnic 
disparities in the prevalence of HBV and HCV in the Central 
Valley of California. The study also highlights the higher overall 
HCV prevalence among first-time blood donors in the Central 
Valley compared to previous donor studies in the US. The re- 
ported prevalence of HBV and HCV in our study may be an 
underestimate and inferences can only be made regarding the 
existing prevalence of these infections in the Central Valley's 
general population. 

The dearth of awareness of prevalence, proper screening 
targets and solid strategies for prevention and medical manage- 
ment likely contribute to on-going transmission of these viral 
diseases. Therefore, more population based studies are needed 
to elucidate the actual prevalence and identify risk factors in 
the Central Valley. Culturally relevant and trusted sources of 
communication are required to increase and promote awareness 
for accessibility of appropriate services. Programs and venues 
for community outreach, identifying the infected persons, harm 
reduction through vaccination and needle exchange programs, 
social support and medical management are badly needed. 
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